INTRODUCTION AND SCOPE OF THESI

The path-integral formulation of quantum statistical mechanics has been

accomplished sevcral year ago by Feynman who extended his treatment of the quantum

mechanical propagator to imaginary ,‘ I / r to get the analogous expression for
; operator in the coordinate
_

representation. Theoreti guantum statistical mechanics

calculation to classic : inte il at the beginning of quantum
mechanics. The fund , ) ine suitable representations of the quantum

operators.
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In particular, one pec iliar method o

approach [Feynman ang-hb
constructing an effectives classical potential to be inserted again in a configuration

integral. In mxs@pug ’.}1 %&J%}@%&&}aﬂ jhc calculation of the

quantum partition functlon can be reduced to the easier classical oneswith a modified

potenuaﬁkiﬂ inboadoount the ubrbametrt. | o 11 2)71 61 £

Feynman and Kleinert [Feynman and Kleinert 1986] proposed a new variational

: ap]ﬁrs to be very appealing for

method for calculating stati,gtical properties of quantum mechanical system. It is a
generalization of a well-known variational given a long time ago by Feynman to which
it reduces for a special, non-optimal choice of the variational parameters. It has been
used to study free energies and particle densities for the one-dimensional anharmonic

oscillator and double-well potential [Kleinert 1986, Janke and Kleinert 1987] and to



investigate the radial distribution function of the three-dimensional Coulomb problem
[Janke and Kleinert 1986]. In all case, the new approximation gives reasonably good
results even at relatively low temperatures. Indeed, at that time, a similar line of
improvement was given by Giachetti and Tognetti [ Giachetti and Tognetti 1986] and

that method has been successfully applied to one-dimensional models, like sine-

Gordon, ¢ > and double sine-Gordon

tti, et. al. 1988].
This thesis présents some de il ‘ of the approximation treatment in
the spirit of Feynman path i ? n ical systems for which the path

integral can not be do some useful concepts in

classical mechanics an ing us to understanding the

formulation of path integfal ia'this the In Chapter II we introduce the path integral

importance of this part 1§ the variati al patl oral, \m for main purpose of this

l

thesis, point out the i 1mpr0\£pmcnt For Chapter V we explain some improved versions

in detail of vanﬁnw{}%@}% @%ﬂfa}ﬁﬁneﬁ and also present

the interesting apyhcanon to anharmenic system. Moreover, we present the greatly
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integrals. a‘he extremely good approximation is recently given by Kleinert. And for the

Chapter VI we give the detailed discussion about these methods and results of their

applications.
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